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A series of experiments is underway to explore the effect of both self-excited and externally launched plasma
waves on relativistic electrons (REs) across a wide range of geometries and plasma parameters. While O and
X-mode waves are routinely used for heating and current-drive in tokamaks they are incapable of directly
resonating with REs since their phase velocity is much greater than the speed of light. However, on the DIII-
D tokamak it has been observed that when EC waves are launched into the low density quiescent runaway
electron (QRE) regime the RE population is expelled on a 100ms time-scale. It is hypothesized that this flushing
is due to a transition to a new turbulence regime and therefore increased RE transport. Recent experiments
exploring this effect measured for the first time an increase in low frequency (<200kHz) density and magnetic
fluctuations whose amplitude correlates with increased RE flushing as the ECH power is increased (Figure
1). A series of experiments is also planned through the Frontier Science Program to study the effect of both
externally injected and self-excited plasma waves on REs. Experiments are planned to explore the effect of
externally launched Whistler waves on REs in the LArge Plasma Device (LAPD) linear device. Experiments
are also planned on the Madison Symmetric Torus (MST) which is equipped with a high frequency probe
capable of measuring waves up to 6GHz. This provides a unique opportunity to measure self-excited waves
up to and approaching the EC frequency as well as measure the RE-driven slow-X EC wave due to the ability
to insert this probe directly into the plasma.

Work supported by US DOE under DE-FC02-04ER54698 (D3D), DE-SC0021622 (Frontiers), DE-SC0022270
(CU), DE-SC0019003 (Wisc.), DE-SC0021624 (UCI), and DE-FG02-07ER54917 (UCSD)

This work was supported by the US Department of Energy Office of Fusion Energy Sciences at Los Alamos
National Laboratory (LANL) under contract No. 89233218CNA000001.

This work was supported by the US Department of Energy Office of Fusion Energy Sciences at Lawrence
Livermore National Laboratory
(LLNL) under contract No. DE-AC52-07NA27344.

This work was supported by the US Department of Energy Office of Fusion Energy Sciences at Oak Ridge
National Laboratory (ORNL) under contract No. DE-AC05-00OR22725.

Speaker’s title
Mr

Speaker’s email address
afb2137@columbia.edu

Speaker’s Affiliation
Columbia University, New York

Member State or IGO
United States of America

Primary author: BATTEY, Alexander (Columbia University)

Co-authors: Mr CHOUDHURY, Hari (Columbia University); ALEYNIKOV, Pavel (Max-Planck-Institut für
Plasmaphysik); DECKER, Joan (EPFL); Prof. PAZ-SOLDAN, Carlos (Columbia University); Dr LVOVSKIY, An-



drey (General Atomics); VAN COMPERNOLLE, Bart (University of California, Los Angeles); LASNIER, Charles
(Lawrence LivermoreNational Lab, Livermore, CA, USA); MARINI, Claudio (UC SanDiego, La Jolla, CA, USA); SHI-
RAKI, Daisuke (Oak Ridge National Laboratory); Dr SPONG, Donald (Oak Ridge National Laboratory); HOLL-
MANN, Eric M. (University of California San Diego); BARR, Jayson (General Atomics); PANDYA, Mihir (Univer-
sity of Wisconsin-Madison); EIDIETIS, Nicholas (General Atomics); ZHANG, Qile (Los Alamos National Labora-
tory); SHEIKH, Umar (SPC-EPFL); HEIDBRINK, William; TANG, Xianzhu (Los Alamos National Laboratory); Mr
ZHANG, Yanzeng (Los Alamos National Laboratory); GHAI, Yashika; Dr TANG, Shawn (Oak Ridge National
Lab)

Presenter: BATTEY, Alexander (Columbia University)

Session Classification: Mitigation

Track Classification: Mitigation


